sistent with the concept of a neoplasm as a genotypically mixed, but still highly individual, population of cells, in which new genotypic variation is continuously arising, thereby providing a basis for selective proliferation of different cell lines and progressive change in the properties of the neoplasm as a whole. This concept has the advantage of providing a ready explanation of neoplastic individuality and adaptation, as well as of progression, and is essentially that put forward by Winge in 1930. Many more observations will be required before. it can be said whether it is generally applicable, or whether it is appropriate only to certain individual neoplasms, or classes of neoplasms; and whether it is primary (and in that sense "causal"), or secondary. Edinburgh BEFORE the recent development of techniques for chromosome examination two methods were available for determining the genetic sex of a patient. Firstly, a small chromatin-positive body could be demonstrated in the nuclei of a proportion of cells of females but not in those of males (Barr and Bertram, 1949) ; secondly, "drumstick shaped" projections were to be found on a small number of the nuclei of polymorphonuclear leucocytes of females but these were never found in males (Davidson and Smith, 1954) . These techniques disclosed two anomalies. Some patients with Klinefelter's syndrome were found to be chromatin positive and some patients with Turner's syndrome and all cases of testicular feminization were found to be chromatin negative. These were all considered to be cases of sex reversal.
Following the demonstration in 1956 that the normal human chromosome number is 46 (Tjio and Levan, 1956; Ford and Hamerton, 1956) several techniques have been evolved for chromosome analysis. These all involve the culture of tissue cells in vitro; the fixation of these cells in an actively dividing state, usually after dividing cells have been accumulated by treatment with colchicine; and the flattening of the cells by manual squashing or air drying to spread the chromosomes so that they can be readily examined. The first method widely used employed a short-term culture of bone-marrow cells (Ford et al., 1958) . Several different methods have been described for utilizing cell cultures established from solid tissues (Tjio and Puck, 1958; Chu and Giles, 1959; Lejeune et al., 1959; Harnden, 1960) . A technique for making chromosome preparations from peripheral blood has recently been described by Hungerford et al. (1959) . Each of these techniques has its own special merits and they may be most usefully employed in conjunction with each other.
The human chromosomes can be arranged as 22 pairs of autosomes and one pair of sex chromosomes which are alike and designated XX in the female and unlike and designated XY in the male.
Chromatin-positive cases of Klinefelter's syndrome have been shown to have 47 chromosomes, there being two X chromosomes as well as one Y (Jacobs and Strong, 1959; Ford, Polani, Briggs and Bishop, 1959; Harnden, 1960) . It is probable that the presence of the extra chromosome is due to a nondisjunctional error during gametogenesis in one of the parents. Theoretically Klinefelter's syndrome can arise as a result of nondisjunction in either the male or the female. There is some evidence to suggest that there is a correlation between the incidence of this syndrome and maternal age, although this is not nearly so marked as it is in the case of mongolism (Penrose, 1959) . As these patients are phenotypic males it can be inferred that the human Y chromosome has a masculinizing effect (cf. Drosophila where the XXY individual is an infertile female).
Patients with Turner's syndrome are phenotypic females usually with primary amenorrhoea and a variety of congenital abnormalities which may include webbing of the neck. They may be chromatin positive or chromatin negative. Some
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chromatin-negative cases have been shown to have only 45 chromosomes and an XO sex chromosome constitution (Ford, Jones, Polani, de Almeida and Briggs, 1959; Tjio and Puck, 1958; Fraccaro et al., 1959) . Ford (1960) has, however, found both XO and XX cells in some patients with Turner's syndrome and these are therefore interpreted as mosaics, i.e. made up of two kinds of cell of different genetic constitution. Turner's syndrome may also arise as a result of nondisjunction in either the male or the female parent. Study of sex linked characters such as colour blindness may suggest in which parent the defect has occurred (Stern, 1959) . Mosaics, however, can be explained by an error of cell division occurring at some stage after fertilization. Jacobs, Baikie, Court Brown, MacGregor, Maclean and have described one patient with secondary-amenorrhcea, infantile genitalia and poor development of the secondary sex characteristics. This patient was shown to have two chromatin bodies in many of the cells of the buccal mucosa and 47 chromosomes in both bone-marrow and skin cells. The extra chromosome is in the same size range as the X chromosome. This evidence strongly suggests that the patient is a "superfemale" analogous to the XXX superfemale Drosophila.
Other abnormalities of sex chromosome constitution can arise as a result of nondisjunction during gametogenesis in the parents. Some of these, such as YO are probably inviable and others, if viable, will be very rare, but such combinations as XXXY and XYY may be found.
There are several other types of intersexuality where the number of chromosomes is nornal but the phenotypic sex does not agree with the chromosomal sex. Patients with the testicular feminization syndrome are phenotypic females but are chromatinnegative and have testes. Jacobs, Baikie, Court Brown, Forrest, Roy, Stewart and Lennox (1959) have examined 4 such cases and all have a chromosome constitution indistinguishable from that of a normal male. This can only mean that although sex determination is normal for a male, sex differentiation is not.
Cases of pure gonadal dysgenesis may be either chromatin positive or chromatin negative. They are all phenotypic females with primary amenorrhcea but without the usual stigmata of Turner's syndrome. Harnden and Stewart (1959) have recently reported a chromatinnegative case of this syndrome to have 46 chromosomes indistinguishable from those of a normal male. In such cases it seems that where failure of gonadal development occurs at a very early stage the development of the phenotype is in the female direction rather than in the male, regardless of the chromosomal constitution (cf;.
Jost's experiments with artificial castration of rabbits, 1953).
Two true hermaphrodites with both ovarian and testicular tissues have been examined and found to have 46 chromosomes and sex chromosomes indistinguishable from those of a normal female (Hungerford et al., 1959; Harnden and Armstrong, 1959) . This suggests that even after sex has been determined at fertilization other factors, which may also be genetically determined, profoundly influence the course of sex differentiation.
It would be wrong to believe that all these types of human intersexuality fall into clearly defined categories. It would be more advantageous to think in terms of ranges of Abnormality. For example an individual arising as an XY zygote may vary from a normal male to something almost indistinguishable from a normal female. Chromosome studies, in conjunction with developmental, endocrinological and other studies may help to clarify this complex problem.
